Intranasal delivery of ESBA105, a TNF-alpha-inhibitory scFv antibody fragment to the brain.
Intranasal drug administration is an attractive route for targeted delivery of large molecular weight compounds to the central nervous system (CNS). The purpose of this study was to assess the feasibility of this non-invasive application method in mice, for delivery of ESBA105, a TNF-alpha inhibitory single-chain antibody fragment (scFv) with a molecular weight of 26.3kDa, to the brain. Pharmacokinetic parameters were determined for different brain regions (olfactory bulb, cerebrum, cerebellum, brain stem) and for serum, following both, intranasal and intravenous administrations of 400microg and 40microg ESBA105, respectively. ESBA105 efficiently migrated from the nasal cavity to the brain and maximum ESBA105 concentrations (C(max)) in the brain were measured between 1.1 and 12.2microg/mg of the total protein. Although a 10-fold higher dose was given intranasally, systemic exposure was about 33-fold lower for the intranasal route than following systemic application. Addition of a penetration enhancing peptide to the formulation enhanced the delivery of ESBA105 to the olfactory bulb and the cerebrum, without increasing systemic exposure.